Research Notes : Phytoestrogens in wild perennial relatives of the soybean by Vaughan, Duncan A. & Hymowitz, T.
Volume 9 Article 37
4-1-1982
Research Notes : Phytoestrogens in wild perennial
relatives of the soybean
Duncan A. Vaughan
University of Illinois At Urbana-Champaign
T. Hymowitz
University of Illinois At Urbana-Champaign
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Plant
Breeding and Genetics Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized editor of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Vaughan, Duncan A. and Hymowitz, T. (1982) "Research Notes : Phytoestrogens in wild perennial relatives of the soybean," Soybean
Genetics Newsletter: Vol. 9 , Article 37.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol9/iss1/37
112 
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 
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1) Phy t oestrogens in wild perennial relatives of the soybean 
A systematic survey of phenolic compounds in the leaves of species from 
the genus Glycine s ubgenus Glycine Willd. (Hymowitz and Newell, 1981) is cur-
rent ly in progress in this laboratory. Two phenolic compounds, genistin 
(genistein- 7- glucoside) and coumestrol, have long been known to have estro-
genic activity (Bickoff et al., 1969) and both compounds have been reported 
from annual species of the genus Glycine (Wada and Masataka , 1964; Walz, 1931). 
Coumestrol and genistin were isolated and identified from leaves of 
Glycine tabacina using the methods of Mabry et al. (1970). Genistin was 
identified by U.V. and Rf data. The sugars hydrolyzed from genistin were 
identified by the met hods discussed by Crawford (1973) . The aglycone of 
genistin, genistein, was confirmed chromatographically by running it on paper 
alongside authentic genistein (Sigma Chemical Company lot 109C-0464) . 
Coumestrol was identified by its U.V. and Rf data in comparison with 
authentic coumestrol (Eastman Kodak cat. no. 134-2799). Coumestrol from G. 
tabacina was confirmed using a Beclanan HPLC and comparing its retention time 
at 342 n.m. with authent ic coumestrol. Both compounds came off the column 
after 39 mins. [Al t ex ultrasphere O.D.S . (Reverse phase C1a). Solvent 30% 
of 16% BuOH, 82% MeOH, 2% HoAc in 0.018M NH4oAc and 70% of 98% HoAc, 2% HoAc 
in O.Ol8MNH40Ac and flow rate 1 ml/min.] A summary of U.V. and Rf data for 
these compounds isolated from G. tabacina is given in Tables 1-4 . 
These compounds have also been confirmed in some other species of the 
genus Glycine subgenus Glycine by co-chromatography on Whatman No . 1 paper 
in B.A. W. and 15% HoAc (Table 5). 
It is not known whether there are quantitative or qualitative differences 
in these compounds from species to species or within species from one region 
to another. Genistin does not appear to be present in G. clandestina (Pl 
440947) . Coumestrol, being a bright fluorescent pink/purple color in U.V . 
light, could be a useful genetic marker. 
There are several reports on herbarium specimens that the leaves of some 
of these species in Australia are eaten by animals. However, since none of 
these species forms large stands, they cannot be considered a significant 
forage and, thus, the estrogenic effect of the compounds reported here is un-
likely to be of importance. 
The detection of genistin and coumestrol in this subgenus of Glycine re-
inforces recent success at hybridization between subgenus Glycine and sub-
genus Soja (Moench) F. J. Herm . (Newell and Hymowitz, n.d.) suggesting a strong 
relationship between the perennial species of Glycine and the soybean . 
Voucher herbarium specimens of the accessions mentioned in this paper are 
deposited in the Crop Evolution Laboratory herbarium (CEL) and seed of these 
accessions are maintained by the Agronomy Department, University of Illinois 
at Urbana- Champaign. 
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Table 1. Rf and R ti values of genistin from Glycine tabacina ru n 
a value Solvent Rf value R rut in 
15% HoAc 0.61 l • ll 
B.A.W.c 0 . 76 1·20 
B.E.W. d o. 70 1· 55 
b 
aDistance moved by compound in relation to solvent f r ont. Solvent 15% 
HoAc was run on Whatman No. 1 paper, B.A.W. and B.E.W. was run on Whatman 
N0. 3 paper . 
bDlstance moved by compound in relation to rutin marker (Rutin from 
Sigma Chemical Company lot No. 109C-0464). 
cB. A.W. is 4:1:2 (n-butanol; glacial acetic acid; water). 
d B.E.W. is 4:1:2 · 2 (n-butanol; ethanol; water). 
Table 2. u.v. spectral data (A. max. n.m. ) a of genistin from Glycine tabacina 
Methanol b 263, 352 (sh) 
NaOMe 270, 366 (sh) 
AlCl3 275, 305 (sh), 381 
A1Cl3 + HCl 275, 305 (sh), 381 
NaOAc 266, 324 (sh) 
NaOAc + H3B0 3 266, 326 (sh) 
a . Spectrometer Hitachi mode l 110. 
bDifferent solutions in which compounds spectral data is taken. 
Table 3. 
Table 4. 
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Rf and R . values of coumestrol from Glycine tabacina rut in 
Solvent Rf value R rut in value 
15% HoAc 0.10 0.17 
B.A.W. 0.82 2.45 
B.E.W. 0.88 2.01 
U.V. spectral data (A. max. n.m.) of coumestrol from Glycine 
tabacina 
Methanol 224, 250, 310, 349 
NaOMe 224, 258, 320, 380 
AlCl3 221, 246, 306, 344 
A1Cl3 + HCl 219, 246, 306, 366 
NaOAc 248, 266 (sh), 313, 351 
NaOAc + H3B03 246, 307 
Table 5. Perennial wild species of Glycine in which genistin and coumestrol 
have been detected 
Glycine tabacina (PI 440991) 
Glycine tomentella (PI 441002 x PI 373980) 
Glycine canescens (PI 440938) 
Glycine clandestina (PI 440947) 
Glycine falcata (PI 440975) 
+Presence confi rmed. 
Genis tin 
+ 
+ 
+ 
? 
+ 
Coumestrol 
+ 
+ 
+ 
+ 
+ 
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2) Root fluorescence in the genus Glycine subgenus Glycine 
Root fluorescence appears to be a useful trait for the charac teriza-
tion of genetic diversity in Glycine max and G. soja (Broich, 1978; Delannay 
and Palmer, 1982) . The objective of the r esearch reported herein was to 
determine the diversity of root fluorescence in the seven wild perennial 
species in the subgenus Glycine (Hymowitz and Newell, 1981). 
To screen for root fluorescence , 5 or more seeds of each accession 
were scarified , germinated on moist filter paper in a 100 x 15 tmn petri dish 
and placed in the dark. After several days , the roots were observed under a 
365 mm long wave UV light source. The roots were classified as either 
fluorescent (+) or nonfluorescent (-) . 'Minsoy ' was used as the standard 
nonfluorescent type (Fehr and Giese, 1971). 
Of the 172 accessions tested, nonfluorescent genotypes were found in 
Glycine canescens , G. clandestina and G. tomentella (Table 1). The acces-
sions without root fluorescence are listed in Table 2 . Within G. clandes-
tina, 5 accessions had an unusual flourescent hue. Preliminary investiga-
tions utilizing a Perkin-Elmer fluorescence spectrophotometer revealed that, 
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at 320 nun excitation energy, the emission peak was shifted from 420 mm in 
the normal fluorescent type to 440 mm in the unusual G .. clandestina type. 
In addition, all of the unusual G. clandestina fluorescent types had curved 
pods and were collected from Brampton Island, Queensland, Australia. 
Table 1. Accessions of wild perennial Glycine species with (+) or without 
(-) root fluorescence 
Species Accession Fluorescence 
number + 
G. canescens 20 12 8 
G. clandestina 42 34* 8 
G. falcata 3 3 0 
G. latrobeana 2 2 0 
G. latifolia 9 9 0 
G. tabacina 65 65 0 
G. tomentella 31 27 4 
Total 172 152 20 
*unusual flourescent genotypes: P.I. 440962, P.I. 440963, P . I . 440964, 
P. I . 440965 and P.I. 446944. 
Table 2. Accessions without root fluorescence 
Species Accession Number 
G. canescens PI 399478, PI 440927' PI 440931, 
PI 440935, PI 440936, PI 440942, 
PI 446934, UI 633 (PI number not 
assigned) 
G. clandestina PI 339656, PI 440955, PI 440957, 
PI 440958, PI 440959' PI 440960, 
PI 440967, PI 446943 
G. tomentella PI 339657, PI 441007, PI 441009, 
PI 441010 
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1) Genetic analysis of a chlorophyll deficient, tan-saddle mutant 
In the 1961 Uniform Soybean Test II, seeds with a tan-saddle pattern 
were found among normally yellow-seeded ' Harosoy ' plants. The tan- saddle 
pattern was found to breed true, and is now designated k
2
. The Harosoy line 
from which k
2 
was derived is designated T239 in the Genetic Type Collection . 
Among later generations of T239 some plants were found that were chlo-
rophyll deficient. The chlorophyll deficient trait also bred true . One of 
the progeny of these chlorophyll deficient, tan-saddle plants was harvested 
and was designated T253 (cd-k
2
). 
In 1965, an independent mutation to k
2 
and to 'chlorophyll deficient' 
occurred in 167-4323 (suspect cd-k
2
) . Because of differing times of green-
ing of cd-k2 and 167-4323, it has oeen suggested that the chlorophyll de-
ficiency found in 167-4323 might be different from the chlorophyll defi-
ciency found in T253 (R. 1. Bernard, personal connnunication). 
Our objective was t o determine if the mutation causing the tan- saddle 
seeds and the chlorophyll deficiency in the suspect cd-k
2 
was the same as 
the mutations in k
2 
(T239) and in cd-k
2 
(T253). 
We made reciprocal crosses with k
2 
and suspect cd-k
2 
and reciprocal 
crosses with cd-k2 and suspect cd-k2 . In addition, reciprocal crosses 
were made between the suspect cd-k
2 
and cyt-Y
2
, a new cytoplasmic mutation 
affecting chlorophyll development lPalmer and Mascia, 1980) . It is known 
that the cd-k2 mutant (T253) interacts with cyt-Y (Palmer and Cianzio, un-
published). The crosses with cyt-Y
2 
were made to2determine if the suspect 
